Introductory.-In 1876, Otto Fischer2 heated a mixture of o-phthalyl chloride and dimethylaniline at 1000 and formed a compound to which he assigned Formula I. In the presence of zinc dust, at the same temperature, he obtained later3 a "Phthalgruen," whose structure he represented by Formula II, dimethylanilinephthalein (V) being formed simultaneously. Subsequently, this Phthal Green was investigated by Haller and Guyot,4 who established its constitution as a derivative of 9-phenylanthrone (IV) rather than of the structure shown by Formula III. More recently, Weitz5 has prepared an o-Phthaldehyde Green, and Craver6 has patented Malachite Green types produced from o-xylylaldehyde.
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In our search of the literature, we failed to find any record of dyes of this class in the meta-or para-phthalic series, and hence undertook the preparation of such compounds as early as 1917 .
In that year, Dr. C. P. Harris, 7 working under the direction of the senior author, conducted some preliminary experiments on the condensation of terephthalyl chloride with dialkylanilines, the object of which was to produce and investigate the terephthalic analogs of the Malachite Green dyes. Green dyes were actually obtained in these preliminary trials, but their investigation was suspended owing to the withdrawal of Dr. Harris to accept an industrial appointment. The present paper is therefore a continuation of the research inaugurated by Bogert and Harris. The raw material for the synthetic work was the usual one where terephthalic acid is concerned, namely the "spruce turpentine condensate" from the paper mills, a 'readily available and economical source of cymene.
This hydrocarbon was oxidized to terephthalic acid,8 the crude acid purified by crystallization of its methyl ester, the pure acid converted into terephthalyl chloride, and the latter condensed with dialkylanilines. The course of the reaction between the acid chloride and the dialkylaniline was determined by the presence or absence of such condensing agents as zinc chloride.
When the terephthalyl chloride and dimethylaniline were heated .together at 198-215°, methyl chloride was evolved and the alkylanilide (VI) formed, a reaction similar to that noted by Hess9 with benzoyl chloride and dimethylaniline, and by Staedel'0 The alkaline filtrate from this product yielded 0.5 g. of terephthalic acid when acidified.
The analytical figures obtained for the product melting at 212-213°( corr.) agree with those calculated for the methylanilide. The reaction was repeated, therefore, using 20 g. of the acid chloride and 48 g. of the dimethylaniline. The effluent gases were past into dry thiophene-free benzene containing some anhydrous aluminum chloride. At the close of the reaction, toluene was detected in the benzene, thus proving the presence of methyl chloride in these effluent gases
The methylanilide was unchanged when boiled for 7 hours with an excess of acetic anhydride, or when dissolved in alcohol and treated with hydrochloric acid and sodium nitrite at 00. Boiling concd. hydrochloric acid hydrolyzed it to terephthalic acid and methylaniline, of which the former was identified by conversion into its methyl ester, and the latter by formation of methylacetanilide (m. p. 1020, corr.).
A further proof of the identity of this methylanilide was supplied by its synthesis from terephthalyl chloride and monomethylaniline, in boiling toluene solution. The product isolated was the same in appearance and melting-point as that obtained from dimethylaniline, and a mixture of the two products melted sharply at the same point (212-2130, corr.).
Terephthal Green (VII).-A solution of 5 g. of terephthalyl chloride in 12 g. of dimethylaniline was heated to 100°and 7 g. of finely ground zinc chloride stirred in. After 3 hours' heating, the mixture had congealed to a hard dark green solid. This was dissolved in 200 cc. of warm water and the excess of dimethylaniline removed by distillation with steam. After adding a few drops of acid, to dissolve any basic zinc chloride, the solution was filtered, the filtrate evaporated to about 50 cc. and the dye precipitated by the addition of saturated sodium chloride solution. It was purified by resolution in the minimum quantity of water and reprecipitation by salt, and was finally washed with small amounts of water and dried in a vacuum desiccator. The double zinc chloride thus obtained was a green-black solid, of coppery luster; yield, 50%.
Anal. Calc. for C40H44N4Cl2.3ZnCl2: Zn, 18.47; Cl, 26.79. Found:
Zn, 18.09, 18.25; Cl, 27.12.
The proportion of dye to zinc chloride in this and in the succeeding dye differs somewhat from that in the Malachite Green double salt, where the molar ratio of dye to zinc chloride is 3: 2.
Tere,phthal Brilliant Green, prepared similarly, formed a double zinc chloride as a black-green solid, of bronze luster; yield, 48%. Comparison of the Dyes.-The following tests were carried out, under as nearly as possible identical conditions, with Malachite Green, Brilliant Green, and the two terephthalic analogs just described. All dyed silk and wool direct, with apparently equal facility, but were not substantive for cotton.
Wool was dyed with a 0.1% solution of the dye containing an amount of dye equal to 1.5% the weight of the fabric used and 20 g. of sodium chloride per 150 cc. of solution. The dyeing was continued at the boilingpoint of the solution until the bath was practically exhausted. The lack of physiological activity so disclosed seemed referable, in part at least, to physical and chemical defects which we believed might be
